PB2 amino acid at position 627 affects replicative efficiency, but not cell tropism, of Hong Kong H5N1 influenza A viruses in mice.
A single amino acid substitution, from glutamic acid to lysine at position 627 of the PB2 protein, converts a nonlethal H5N1 influenza A virus isolated from a human to a lethal virus in mice. In contrast to the nonlethal virus, which replicates only in respiratory organs, the lethal isolate replicates in a variety of organs, producing systemic infection. Despite a clear difference in virulence and organ tropism between the two viruses, it remains unknown whether the dissimilarity is a result of differences in cell tropism or the reduced replicative ability of the nonlethal virus in mouse cells in general. To determine how this single amino acid change affects virulence and organ tropism in mice, we investigated the growth kinetics of the two H5N1 viruses both in vitro and in vivo. The identity of the PB2 amino acid at position 627 did not appreciably affect viral replicative efficiency in chicken embryo fibroblasts and a quail cell line; however, viruses with lysine at this position instead of glutamic acid grew better in the different mouse cells tested. When the effect of this substitution was investigated in mice, all of the test viruses showed the same cell tropism, but infection by viruses containing lysine at position 627 spread more rapidly than those viruses containing glutamic acid at this position. Further analysis showed a difference in local immune responses: neutrophil infiltration in lungs infected with viruses containing lysine at position 627 persisted longer than that associated with viruses lacking a glutamic acid substitution. Our data indicate that the amino acid at position 627 of the PB2 protein determines the efficiency of viral replication in mouse (not avian) cells, but not tropism among cells in different mouse organs. The presence of lysine leads to more aggressive viral replication, overwhelming the host's defense mechanisms and resulting in high mortality rates in mice.